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Experience in the Use of Oxygen-Flux Cutting of Stainless Steel in Ship- 
building 


cutting head designed by VNIIAVTOGEN, the head designed by 
the plant has the joint of the flux-feed pipe in the addi- 
tional head made at an angle of 30% instead of 90%. This 
insures an uninterrupted supply of flux to the cutter and 
prevents it from getting plugged up. Steel bushes have been 
used in the nozzle instead of brass. This increased their 
length of service by 10-12 times. After examination of the 
effect of the oxygen~flux cutting on the quality of the 
welded seam it was concluded that mechanization of this 
process enabled cuts of sufficient smoothness ana accuracy 
to be made for the assembly and welding of frame construc+ 
tions. After being cut, the edges of the sheets should be 
cleaned with an emery wheel. ‘The surface of the cut in 
parts not to be immediately welded, should be cieaned with 
an emery wheel to a depth of at least 0.4 - 0.5 mm. The 
effect of the cutting on the structure of the stainless 
steel near the cut edges is negligible, consisting mainly 
in the formation of a fused dendrite structure a few tenths 
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of a millimeter deep. Metallogrephic investigation of the 
edges of sheets of l#hisnaot steel, which had undergone stane 
dard tests for intercrystalline corrosion, revealed no sec- 
tions in the zone of influence of the oxygen-flux cutting 
in which the austenite of the original steel had disinte- 
grated along the boundaries of its grains, Comparison of 
welded seams made along the edges of blanks after mechani-. 
cal planing and oxygen-flux cutting showed that the mechan- 


ical properties of the structural components of the metal 
of the seam and around it were equal. It is finally con- 
cluded that the application of oxygen~flux cuiting to the 
construction of framework constructions is economically 
sound, simplifies the work and is 4-5 times more efficient 
than mechanical treatment. There are 4 diagrams, 6 phetas 
and 2 tables, 
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S0V/135-59-10-17/23 
Smirnov, Bole, Engineer 
Soif cenisni ee for Acetylene-Oxygen Torches 
Svarochnoye proizvodstvo, 1959, Nr 10, pp 39-41 (USSR) 


The author gives a report on ‘new, self-centering single-torch 
nozzles, worked out by TsNIITS. It is stated that the nozzles, 

now used in several shipbuilding enterprises - a construction of 
VNIIAVTOGEN - are not very economical and do not guarantee a safe 
connection between the end of the nozzle and the head of the torch. 
Fig.1 shows an outside nozzle which works with low and medium pres— 
sure acetylene. The corresponding inside nozzle is shown in fig.2. 
The following experiments were made: The self-centering nozzle : 
gives a concentrated arrangement of the heating flame. The speed 
of gas cutting with self-centering nozzl<s under the conditions 
shown in table 1 is not lower than that when using nozzles with 
ring-clearance. The quality of the cutting is a little higher. 
Table 2 gives detailed data for cutting with self-centering nozzl- 
eso There are 4 diagrams and 2 tables. 
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3/135/60/000/009/013/015 
Welding Plastics With High-Frequency Current 4006/A002 a 


and the control parts of the technological cycle. Welding is performed “by 

placing the pogie on 4 sheet so that the longitudinal symmetrical axis of the 

head passes along the sheet edge. From the side of the welding head the second 
sheet is placed under the electrodes, tightly contacting the first sheet. The 
gap must be correctly set and the electrodes must be arranged symmetrically to 
ensure satisfactory welds, In cases when the apparatus dimensions. do not permit ~ 
welding in narrow spaces, corners etc, the manual SPPR “ironing” device is used 
(Fig. 2). The electrodes are arranged in such a manner that the butt line of 
the sheets passes centrally between the electrodes; their ends coincide with 
the welded seam. The necessary pressure is produced by pressing the handles. 
High-frequency current is induced by reducing the pressure. Welding of vertical- 
ly arranged. sheets and of pipe bushings is made with a special-shaped ironing 

_ device. A high-frequency welding press (Fig. 3) serves to produce protective 
clothes and technical parts from plastic films, The press consists of a : 
mechanical welding device with a pedal arive and an ultrasonic frequency ™ | 
generator. Technical characteristics are given. The high-frequency current 
passes between the upper and lower electrode, melts and connects the material in 
the contact spot, and repeats the shape of the upper electrode. This permits 
the control of the seam shape. A set of electrodes of different shapes and 
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Electric arc welding of thick copper bus bars. Svar. proizv. 
no.6:36-37 Je '62, (MIRA 15:6) 
(Copper--Welding) 
(Bus conductors (Electricity) -—Welding) 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651520003-8" 


Improving the PDGP semiautomatic machine for welding in carbon 
e dioxide. Svar. proizv. no.9:29 S '62. (MIRA 15:12) 
(Electric welding—Equipment and supplies) 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651520003-8" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651520003-8 


Sin 8 GO SETA Ae REI ERE 


SMIRNCV, B.I., inzh. 


oo 


j | tic gun. 
Semiautomatic electric arc stud welding with a ncnmagne 
Svar. proizv. no.4:38-40 Ap '63. (MIRA 16:5) 


(Electric welding--Equipment and supplies) 


SES 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651520003-8" 


"APPROVED F 
OR RELEASE: 08/25/2000 CIA-RDP86- 00513R001651520003- 8 


SETS Ia 

BL ay PL Dhs Sse Wey Ate ee apenas ‘3 

fa SSAESE asst SO ess ENACT EE RN DS wes 
E g : eas gape psees 


A. oe ae a eee 
| | LUECESSION ay sahil at Bae H60)/ asa) / + ore 
S, _cenginaer) 8 Smirnov, zi 5. am © an gin Ls 


i AUTHOR: Medvedev, O.. 
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| SOURCE: Energetily. no. 9% 1964, 18 7 
; 1 a x eidcuie, “equipment, “el 
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‘palee: ‘meter, 
pulse” generato 


TOPIC TAGS: transmission. line, 
wire, electric measuring | device, electric measurement, 
ste. determination of 


ave been installed. ‘for remo 
demage spots. in electric transmission” -Tines - ab 110-500- kv Moscow. power =. 
substations. All 220-500 kv ‘Lines and @ considerable. -part of the 35-110. 
Ts lines may pe checked with these: meters. . The action: of the pulse meters: pn 
, 4s based on the phenomenon of the reflection of 4 ‘pulse transmitted in — tee 
the line from spots where there isa: considerable change ‘in the character=!: cae 


‘4etic impedance of the line. Such spots in electric transmission lines ~~ . era 
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: : “grossings , sections where the ‘vires ‘are aligned in a “manner. <vadeh. ‘aifters’ 
. fromthe basic Line arrangement. . and. also various. damaged spots in “the line. - 
_|°The accuracy. of pulse measurements. when the ‘signal. transmitted ‘in the line 
: ‘is held at a constant level depends: on the high-frequency characteristics 
_ fof the lines, the rate at which the pulse is propagated and. the distance to. 
i \the damage spot. Schematic diagrams are’ given ‘for connection of the neter. 
: to the Lines and to two: high ae byt Renee eure So Aes art. hast 4 ries 
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Smirnov, Boris Ivanovich 

The use of capron in mechanical engineering for ships (Primeneniye kaprona v sudovom 
mashinostroyenii) Leningrad, Izd-vo "Sudostroyeniyes", 65. 0118 p. illus., biblio. 
.2,300 copies printed. 


TOFIC TAGS: marine engineering, ship component, marine engine, synthetic material, 
caprone 


PURPCSE AND COVERAGE: The book discusses the use of capron in marine machinery, the 
technology of mahufacturing components of ship mechanisms, equipment, and fittings 
made of capron, and special aspects of their construction, Problems of the effec- 
tiveness of substituting capron for metal are also considered. The book is intended 
for engineering and technical personnel in shipbuilding enterprises, workers in de- 
sign offices, and may be used as a textbook by students at institutions of higher 
learning and technical schools, specializing in shipbuilding. 
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TABLF OF CONTENTS (abridged): 
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AUTHOR __ SMIRNOV, Bete 
YITLE Intensity Change of X-Rays » Scattered from pelycrystals due to Deformation 
enenil sntetsivnesti rentgenovsidikh Jiniy pri deformiri- 


(K voprosu eb izm 


yanil polikristallov)- 
yhurnal Tekhn.Fizs» 1957, Vel 27, Nr ty PP 218-220 (U.5-5-R-) 
Reviewed 4/1957 
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Received 2/1957 
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AUTHOR Tsobkallo 8.0.) Sn 
istortions in Crystal Lattice of Aluminum Deformed 


TITLE X-Ray Study of 
at the Temperature of Boiling titrogen. 
(Rentgenogre *icheskoye jzucheniye iskaz 
weshetke alyuminiya, deformirovannogo pri temper 


- Russian) 
PERIODICAL Zhurnal Tekhn. Fize, 1957, Vol 27, Nr 8, pp 1912- 1914 (u.S.3.8.) 
that the strength of the samples deformed in li- 
h the increase of the deforma- 
tensity of x-ray lines I(expo- 
he increase of deformation and 
formation in liquid 


heniy ¥v kristallicheskoy 
ature kipeniya azota- 


ABSTRACT The authors shov 
quidnitrogen increases linearly wit 
tion € for 
sed to air) decrease 
this took place quic 
nitrogen. The intensi 
jn liquid nitrogen in 
ing the values of 
widening of B-lines 


ty or line obtaine 


creased with the time, however, without reach- 


formed in the air. The 


(unimportant as regar 
ches a saturation in the case of a deformation of about 15 %. The 
results show that aluminum can,by means of deformation at low tem- 
pe soldified to a greater extent than is otherwise the 
for a long period also at room 
dening of x-ray lines in aluminum 
ture as well as on the small ela- 


peratures, 
case. this effect is maintained 


temperature. The unimportant wi 
depends on its low melting tempera 
gtic anisotropy of its crystal. 
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AUTHOR: Smirnov, Be le sov/57-58-12-7/15 
TITLE: a Investigation of the Intensity of X-Ray Lines of Molybdenum 


Darirg Deformation (Issledovaniye intensivnosti rentgenovskikh - 
liniy molibdena pri deformirovanii 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, 1958, Nr 12, pp 2693-2695 (USSR) 


ABSTRACT: In the present case the ratio of two reflections at planes 
with a high square sum cf the indices in which case the — 

influence of third order iistortions must be high, were 
investigated. For this the variation of the X-ray lines (200) 
and (400) in intensity caused by a deformation of molybdenum 
polycrystals was examined. The cylindric samples with a 
diameter of 10 mm and a height of 20 mm had a 5 mm wide side’ 
face on the surface. The samples previous}y annealed in, 
vacuum were deformed at a pressure of 107° torr at 1050 ¢ for 
two hours by a step-by-step compression. The results showed 
that after the first deformations (the flow curve) the intensity 
of the (400)-lines does not change while the intensity of the 
(200)-lines increases somewhat. In the case of further 
deformation the intensity of both lines in first approximation 

card 1/3 varies linearly with deformation. After the deformation the 
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ratio of the line intensity I 400/ F200 remains constant. The 


results of the experiments may be explained in the same way 

as in the case of the experiments with iron (Ref 2). The 
results obtained in the present case differ from those obtained 
in the paper mentioned in reference 9. The present paper once 
again shows that the intensity variation of a single line or 
the variation of the ratio of the intensities of two lines do 
not- provide an unequivocal means of characterizing the 
distortions of third order, if an influence of texture and of 
extinction cannot be excluded. Apparently the. effect of the 
distortions of the third order is considerably less than the 
influence of texture and extinction and varies within the limits 
of the experimental errors. The work was carried out in the 
laboratory supervised by N. N. Davidenkov, Professor. There are 
1 figure and 13 references, 7 of which are Soviet. 
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(Leningrad Physical and Technical Institute AS USSR) 
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24,7100 
AUTHOR: Smirnov, B.I- gov /181-1-7-9/21 
_Smirnovs “2 =*_ 
TITLE: On the : Differentiation of - . Distortion Effects of the 


Crystal Lattice and Dispersiveness in Polycrystals During Harmonic 
Analysis of an X-ray Line 


PERIODICAL: Fizika tverdogo tela, 1959s Vol 1, Bx 7) pp 1072-1075 (USSR) 


ABSTRACT: The blurredness of the radiographic lines of deformed polycrystals 
is due to two causes: small degree of dispersiveness of the 
samples and distortion of the erystal lattice. Either causes 
entails another kind of blurredness. The method of analysis 
suggested allows not only to establish the reason for the 
blurredness but also to give & quantitative description of the 
characteristic effect producing the blurredness. 


A, of the Fourier expansion of the function of "true" line 
widening are calculated from the experimentally determined 


intensity distribution among the X-ray lines of the deformed 
standard sample. The afore-mentioned effects may be distinctly 
differentiated for some reflection orders. 


A, = as ° Ay holds for simple reflection, where aS denotes 
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On the Differentiation ef Distertion sov/181-1-7-9/21 
Effects of the Crystal Lattice and Dispersiveness in Polycrystals During 
Harmonic Analysis of an X-ray Line 


dispersiveness, and Ay distortion. To obtain the actual value of 


the blocks in angstroms and the value of distortion with respect 
to an arbitrary lattice length L, the scale of the reciprocal 
lattice is to be substituted for the chosen experimental scale of 
resglution. The relation between the experimental interval of 


resolution oc and the theoretical interval is ive expressed by 
the order of the coefficient. Thus, the whole problem serves the 
purpose of finding the curve A,(L) and to apply its tangent line 
to the point L = 0. The first point on the curve A, (L) ig always 
found for any value L, (at t = 1) and the curve itself by extra- 


polation. For comparison, the contour of the Xeray line was 
harmonically analyzed for an interval division into 48 and 1,200 
parts. Nickel served as test material. Figure 1 shows the 
coefficients A, of the expansion as dependent on L for various 


resolutions. The straight passing through the first point may be 


yo 
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considered an approximate tangent line. A table illustrates the 
actual values of the blocks (D) for the straights 4-6, Accordingly, 
the D-values are found between 2,000 and 200 angstroms. Figure 2 
shows the dependence of the microdeformation on the distance: 


D=f AL , In the fat pet the curves are almost parallel. All 
ae 


he same order E& = a oe 1.86107? 


distortions are of t 


are determined from the gradient of the’ 
he method described is applicable only if 
have been determined with sufficient 


lusion, the author thanks N. N. Davideakov, head 
h this investigation was made, and 
Calculations on the computer were 


approximately if they 
curves in this part. T 
the Fourier coefficients A, 


accuracy. In conc 
of the laboratory at whic 


Vv. I. Iveronova for figures. 
made by T.N. Smirnova. There are 2 figures, 1 table, and 
41 references, 5 of which are Soviet. 
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AUTHORS: Davidenkov, N. N., Smirnov, B. I. 


TITLE: Study of the Width of X-Ray Lines of Metals, Deformed at 
Various Temperatures (Izucheniye shiriny rentgenovskikh liniy 
metallov, deformirovannykh pri raznykh temperaturakh) 


PERIODICAL; Izvestiya Akademii navk SSSR. Seriya fizicheskaya, 1959, 
Vol 23, Nr 5, pp 624-628 (USSR) 


ABSTRACT: By way of an introduction the change of metal properties at 
low temperatures is pointed out. Special mention is made 
of the increase in hardness in metals with cubic face-centered 
lattice (Al, Ag, Au, Cu, Ni, Ph) and the high flow limits 
occurring at a moderate hardness in certain ranges of low 
temperatures in cubic space-centered lattice metals (Fe, Ho, 
W, Ta). The metals investigated in the present paper are 
tungsten and iron with cubic face-centered lattice and nickel 
with cubic space-centered lattice. The dimensions of the 
samples, their composition and thermal pre-treatment are 
specified next. A short description is given of the experimen- 
tal arrangement, an ionization apparatus of the URS-50I type, 
and the X-ray spectral lines used are summarized in a table. 
Experimental results are represented in diagrams. The first 

Card 1/2 two diagrams show the deformation of the nickel and tungsten 
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samples in dependence on pressure; the nickel deformation was 
carried out at temperatures of -196°C and 20°c, and in the 
case of tungsten at temperatures of 20 C, 150°C, 300 C and 
400°C. Other diagrams show the dependence of the line width 

of the abovementioned samples on deformation. Depending on the 
X-ray line used, the widths exhibit an amplification of up to 
more than double. In addition, as concerns tungsten, a further 
diagram shows the dependence of the grain sizes and the dis- 
tortions of the 2nd kind on deformation. As concerns iron, 

it is shown that after a deformation at the temperature of 
liguid nitrogen of 9.5%, the width of the X-ray lines at 

20°C does not change even after about 5,000 min. There are 

6 figures, 1 table, and 8 references, 5 of which are Soviet. 


ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut Akademii nauk SSSR 
(Leningrad Physical-technical Institute of the Academy of 
Sciences, USSR) 
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AUTHORS: Nadgornyy, E. M. and Smirnev, B. I. 

TITLE: Structure of Copper Microwire 


PERIODICAL: Fizika tverdogo telas ea one 


TEXT: The authors examined copper microwires By 5) 6.6 84 94 10.5, 14; 
45, aod 17p in diameter which was calculated from the resistance of one 
linear unit. X-ray diffraction analysis revealed the s¢ructure of the 
wires and, in the case of single-crystal wires, also the orientation 
relative to the wire axis. The principal studies were made with a 

YPC-50V (URS-501) diffractometer. Analysis of the results indicated that 
copper wires with a gage less than 14y were single crystais, the axes of 
which coincided with the {001} plane. Microwires 15 and 17a in diameter 
are polycrystalline and consist of large, desorientated grains. It was 
thus found that the wire structure is determined by its diameter and 
manufacturing method. Gold, silver, and copper microwires 2+); 3, and 5p 
in diameter showed the sane results. There are 4 references: 2 Soviet an 
2 US. 


Card 1/2 


Pal ehh Elaine eee s : 


APPROV : 
ED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651520003-8" 


“APPROVED FOR RELEASE: 08/25/2000 neimieatinaa 00513R001651520003- 8 


ce Eventi i tees Renee Be TERS SPSS SS Bliss or ehics ee teeta ES 
SESS RRs TERT EES SE ELSE? Boo ar es er eos 


87903 


i i 1 /0+8 
£ Microwire s/181/60/002/012/009/04 
Structure o opper Bie oes 


ASSOCIATION: Fiziko-tekhnicheskiy institut AN SSSR Leningrad (Institute 
of Physics and Technology AS USSR, Leningrad) 


SUBMITTED: April 28, 1960 


K 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651520003-8" 


DEEROWED: FOR ce OS eel auee CIA-RDP86-00513R001651520003-8 


eet 


Eskilnei sBbetetSh sms | 


otrucire ch clo ot oF as Fore tv-r, tela 2 re, 1 304E~ 
Beis boa, Cath 14s) 


rary 
a 
ne 
* 


1. Fizikeetsicoc EE oo, thoob ste a Lonmin. 4. 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651520003-8" 


"APPROVED F : 
sre OR RELEASE: 08/25/2000 CIA-RDP86-00513R001651520003-8 


RACER YER SURETY - 


FOTIA 


rs SEIS 


$/126/60/009/06/ 021/025 


AUTHOR: _Smirnov, B-1- £073/E339 
TITLE: Comments to the Paper nX.ray Diffraction Studhes Vf Lattice 
Distortions in Metals Deformed at Low Lomporats gy 
Sirenko and v.I. Khotkevich (game Journal, 


V.R. Golik, GsAe 
1959, Vol 8, Nr 2, P 


PERIODICAL: Fizika metallov i meta 
pp 936 - 937 (USSR) 
The authors used the method o 
jines on X-ray diffraction pa 
and determined the microdistortions a 
areas of coherent scattering from the blurrin 
They found that “the relative microdeformation is consid- 
erably nonuniform and increases With increasing distance, 
passing through a maximum" (Figure 6 of the discussed pap 
they observed a change in the magnitude of the maximum and 
its position wi ing deformation temperature. The 
author of this comment does not agree with this conclusion 
and he explains imum on the F 
6 = £(L) curves py th plied the 


llovedeniye; 1960, Vol 9, Nr 6, 


f harmonic analysis of the 
tterns of deformed polycrystals — 
nd the sizes of the / 
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Cardli/2 


"APPROVED FOR RELEAS 
oe Sea 


E: Dele eony CIA-RDP86-00513R001651520003-8 


ee ae 
eee EPETR 


UTS TEES 


med bac hence eee oe 


He Re ne 
ret = 


S45, 


o4 


$/126/60/010/005/020/050 
£193/E483 


AUTHOR: Smirnov, B.I. 24 

mi tno 7 
TITLE: On the Problem of the Yield Point of Iron After Strain 
Ageing 


PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol,10, No.5, 


pp.763-766 
TEXT: The stress-strain diagram of a plastically deformed iron 
specimen has no yield point; this effect is not permanent and 
disappears after ageing at room temperature. The object of the 
investigation, described in the present paper, was to study the 
effect of ageing on the yield point of plastically deformed iron 
for the case when the preliminary and subsequent deformation are 
not of the same signe To this end, stress/strain diagrams were —_— 
constructed for Armco iron specimens, subjected to the following . 
treatments: (a) vacuum-annealed at 700°C for lh j (b) annealed, 
subjected to 10% plastic deformation in tension, aged at room 
temperature and tested in tension; (c) as (b) but tested in 
compression; (ad) annealed, plastically deformed in compression, 
aged at room temperature and tested in compression; (e) as (da) 
put tested in tension. As was to be expected, diagrams obtained 
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AUTHORS : Klyavin, 0. V. and Smirnov, B. I. 


cert TERR 


TITLE: Study of the x-ray line-width of aluminu., deformed at 4.2°K 
PERIODICAL: Fizika tverdogo tela, v. 5, no. 5, 1961, 1335~1337 


TEXT: The object of the work was to extend the data on the broadening of 
the x-ray lines of deformed aluninum to temperatures lower than those 
studied so far. The aluminum studied was of the type ABOOO (AVOOO) which 
was deformed at 300, 77, and 4.2°K. ‘The 20 - 0.5 + 5 mm large sample was 
heated at 150°C in vacuum (1074 mm Hg) and then stretched at a rate of 

1.6 mm/min and the same temperature by an apparatus described in Ref. 9 — 
(0. V. Klyavin, A. V. Stepanov, FMM, 8, 274, 1959). The x-ray pictures 
were taken at 300°K, by means of yPC-50M(URS~50I). The 200 and 400 inter- 
ference line in the K, radiation of iron was investigated. The following 
results were obtained (Hig. 2): 1) Initially, the width of the line in- 
creases rapidly with deformation; 2) the increase of width at lower de- 
formations is larger; 3) the curve of the line broadening becomes gradually 
flatter, as deformation increases. The quantity D of the block and its 
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distortion Ad/d of the second kind was calculated on the strength of the 
broadening of the 200 and 400 line under the assumption that the line 
intensity follows a Gaussian curve. ‘The results of this calculation are 
given in the table. It was found, further, that the broadening of the line 
decreases again during a longer storing (Fig. 3). It had been observed by 
other research workers (mM. S. Paterson, Ref. 2, see below; WN. N. Davidenkov, 
B. I. Smirnov, Izv. AN SSSR, ser. fiz., 23, 624, 1959) that the samples 
initially deformed at low temperatures showed no broadening of the x-ray 
lines on further deformation at higher temperatures. This was confirmed 
experimentally. Since, however, samples deformed at the temperature of 
liquid helium did not stand a second deformation at 300°K, a cold harden~ 
ing was carried out by compression between hard plates. In this way 

(Fig. 3) there cccurred a diminution of the line width to about the same 
value as was observed after maximum stress at 300°K. This shows that the 
distortions of the crystal lattice became ‘smaller. In general, no 
essentially different behavicr of the x-ray lines from what had already 
been obtained at 77°K was observed at 4.2°K. The present work was done at 
the laboratory directed by N. N. Davidenkov and &. V. Stepanov. They and 
N. M. Reynov, the director of the Cryogenic Laboratory, are thanked. There 
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Fig. 3. Dependence of the width of 

the 400 x-ray line of aluminum deformed 
in liquid helium on the duration of 
their storage at 300°%K. 

Legend: a) t, days; b) 10" rad; 

(+) after Gold hardening at 300°K.. 
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AUTHORS: Vasiltyev, D- M., and Smirnov, B. I. 


y methods of studying plastically deformed metals 


nauk, ee 73, now 33 1961, 503-558 


TITLE: X-ra 
PERIODICAL: | Uspekhi fizicheskikh 


y deals chiefly with structural distortions of 


plastically deformed metals, 4s become manifest by @ change of position, 


shape, width, and the integral intensity of the lines. The methods first 
croelastic stress are also 


not, howevers deal with studies 

the mosaic structure and its 

effect upon metal properties, 4s this problem had already been studied by 

Pp. Hirsch (Progr- Metal. Phys. 6, 236 (1956). The present report is the \ 


TEXT: The present surve 


first systematic description of the principal results available in the 
the well-known survey by G. Greenough (Progr. Metal. 
til 1951 only. The 


it (International 


literature. In facts 
Phys. 35 176 (1952)) is concerned with publications un 


lectures by Barrett and Green at the congress in Detro 
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ficient k takes account of the effect 


lines. According to H. Méller and H. 


En and HL, for the calculation of 4, 
Vasiltyev and Yerashev confirmed 


(1947) 3 


Oo 
m 
G, Greenough, Nature, 160, 258 
According to B. M. Rovinskiy, 


following conclusions 
chapter: 
the phenomena observed. 
A a/a (relative change 


The 


line expansion: 
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leads to a difference 
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weak zones of the matrix and of the strong 
satisfactory explanation of the phenomena observed. e 
The possible causes of the blurredness of the lines, 
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The coef- 
of oy on the position of the X-ray 


the use of elastic constants 
petween 5, and 


Barbers, 


the hypothesis advanced by 


Proc. Roy. Soc. A197» 556 (1949). 


the hypothesis of the boundary-near zones 
and of the inner parts of the grains explains the phenomena observed. 

can be drawn from 
The hypothesis of the "weakened" layer does not explain all of 
hypothesis 
of distances between the layers) 


The 
the papers discussed in the second 


yields values of 
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The hypothesis of the 
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y the geometrical conditions of the re- 
tion of expansion effects, separation of 
ce analysis of the form of 


correction rendered necessary b 


cording, the separate determina 
these effects with the method of the harmoni 
lines, modification of the shape of plocks, and microdistortions in the 


deformation of metals. “According to G. I. bksenov, V. A. Moshchanskiy, 
and several non-Soviet authors, the macroelastic deformation of a poly- 
crystalline specimen is pound to cause an insignificant reversible 
expansion of the X-ray lines if the elastic properties of crystallites 
are anisotropic. According to N. Ya Selyakov and Scherrer b>. = A/Dcos 


holds for this expansion, where D denotes the size of the particle in 
perpendicular to the reflection plane. L. I. Lysak and other authors 

have supplied formulas for the abovementioned correction for the geometrical 
conditions of recording. A. G. Khachaturyan has written on the separa- 
tion of effects. Also 0. N. Shivrin's method is mentioned, along with 


papers by B. I. Smirnov, N. N. Davidenkov, Oo V. Klyavin, L. Rybakova, 
0. N. Shivrin. N. I. Sandler and V. I. Khotkevich. 4e Effect of the 
the diffraction of the Y-ray lines: Lattices of face- 


packing error upon y 
centered and Yolume-centered cubes, 5. Change of intensity of X-ray lines: 
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Origin of conceptions regarding the distortions of the third kind, first 
studies, further development of these studies, study of deformed metals 
in the form of powders, change of the intensity of lines in the deforma- 
tion of complicated polycrystalline specimens, static and dynamic distor- 
tions, problems of classification of structural distortions of deformed 
metals and corresponding inner distortions. The results of studies by 
v. K. Kritskaya, G. Gertsriken, Ya. 5. Umanskiy, V. A. Il'ina, and several 
non-Soviet authors diverge considerably. A paper by A. Kochanovska and 
a formula by Vil'tkhinskiy are mentioned. D. Batrus',, V. I. Iveronova, 
G. P. Revkevich studied the nature of extinction in deformed metals. In 
deformed powders, the intensity of X-ray lines may vary due to the fol- 
lowing causes: fragmentation of crystals, whereby extinction is altered; 
appearance of distortions in the lattice, associated with displacements 
of the atoms from their position of equilibrium (distortions of third \ 
kind), appearance of errors in the layer packing. M. A. Krivoglaz made 
critical remarks on 4 separation procedure. N. N. Davidenkov gave 4 
definition of remanent distortions. 6. Data on dislocations resultin 


from the diffraction of X-ray lines. Determination of density of dis- 
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TITLE: X-ray aiffraction study of filament~like sodium chloride ae 
os er 1: : 6 ; vl a 4 


: crystals 

| CITED SOURCE: Sb. shchelochnogaloidn. kristallov, Riga, 1962, 

463-465 be es 

TOPIC TAGS: filament-like crystal , sodium chloride, X-ray dif- 

fraction study 

TRANSLATION: The method of aiffraction microroentgenography (the 

Lang method) has been used to investigate the dislocation structure 
is (FC) of NaCl. FC of NaCl grown by crys~ 


of filament-like crysta 
tallization through a porous partition were investigated. It was 
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shown that in thin FC (10--20u) there are only dislocations, which 

are located along the growth axis (along the direction ¢< 100 >). | 

Crystals of larger size have as a rule a more complicated disloca~ 
- tion’ structure. Heating of plastically bent FC leads to restora- 
-, tion of the_dislocation structure existing prior to their bending. 
- V. Regel'. . l ; 
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TITLE: Temperature dependence of the plastic flow 
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plastic flow stress, volume 


TOPIC TAGS: iron, molybdenum, tantalum, plastic flow, 
ature dependence 
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4 

_ ABSTRACT: In order,to fill gaps in the literature, tests were undertaken in which 

eylindyical specimens, 8 mm in diameter and 12 mm high of technically pure Fe (0. 0034%| . 

C), Mo (99.9% Mo) and Ta (99.11% Ta, 0.63% Nb) were vacuum-tempered at 900 K for 
two hours (Fe) or at 1100 K for one hour (Mo and Ta) and compressed in an IM-12A 


machine at 77 (liquid nitrogen) or 300 K up to 40% of their initial height., For allthe |» 


metals, the curves relating Sé6Ti Tk and the degree of deformation show on otherwise 


uniform patterns, an upward trend with increasing deformation. Control studies showed 

that no fatigue, which might have affected the yield stress and interfered with tempera- 

ture dependence tests, occurs during the 77-300 K transition. Of the current theories | 

proposed-to' explaiii the mechanism of the dependence, the authors believe that a stepwise | 
e a 3 ; 1 
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‘TITLE: On the connection between the dislocation density and stresses | 


iin the deformation of LiF crystals a 
y, 4,5 


i 
SOURCE: Fizika tverdogo tela, v. 7, no. 6, 1965, 1649-1652 1 


dislocation density, dislocation motion, lithium” 


‘ABSTRACT: This 1s a continuation of earlier work by the authors, (FTL |: 
v. 6, 1664, 1964), where it was shown that the density of screw dis-} 
‘locations in the slip bands, near the yield point of LiF crystals, . -. 
‘is linear in the ultimate yield, regardless of the hardness of the 
‘crystal and of the rate and temperature of the deformation. In the =. 
present study the authors investigated the density. of screw disloca-) 
‘tions in LiF erystals deformed by compression at 377K, and measured :. 
its dependence on the deformation stress beyond the yield point. In- 
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‘iaddition, observations were made of the changes in the dislocation 
‘structure with variation of the deformation temperature. The LiF 
‘crystal was grown by the Kiropoulos method and annealed. The defor- | 
‘mation was produced by compression along the 001 axis using equipment: 
idescribed by G. fe Dubov and V. R. Regelt (ZhTF v. 25, 2542, 1955). | 
‘at a rate of 107 sec7’+. Some samples tested at one temperature were 
‘compressed further at another temperature. At the same time, the 
istresses at which plastic deformation began during the course of the 
:second loading was measured. The tests showed that the screw dis- 
‘Jocation density is determined by the yield point and by the finally — 


‘attained stresses, and varies linearly with these quantities. A de- 
‘erease in the dislocation density was observed in samples deformed .- 
‘lat 300K after first compressing them at 77K. The results are analyze 
‘and compared with those by others, and it is concluded that the _ = 
‘stresses at which intense flowing of the sample begins are determined |: 
‘py other factors, besides. the\ dislocation density, and furtheg. 6 tudy 


‘in this direction is needed; a tThe authors thank_N. I. Bispen, 2. A. - 
ri 


‘Smirnova, S. F. Saltnikova,and P. A. Tsirultnik for supplying the © 
LiF erys) als with low dislocation density, and afe grateful to L. M. — 
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: AUTHORS: Smirnov, B. Ie; Patrikeyev, Yu. I. 


TITLE: Effect of deformation conditions oa the limit of fluidity and dislocation _; 
structure of LiF crystals 


TOPIC TAGS: deformation mechanism, fluidity, dislocation, lithium floride, shear 
stress/ MBI 6 microscope 


j 

! 

7 

| 

| ABSTRACT: Previous experiments with LiF showed that the shear stress “] was 

| linearly dependent on the dislocation density o( T= oo where qf = 3.7 dynes/ | 
dislocabion) and that an increase in T led td a narrouind of the slippage bands | 

| _ and an increase in ©. The authors studied the effect of changes in the rate and | 

temperature of deformation on the above relationship. Large LiF crystals contam- . 

. dnated with Mg — 0.002% and Fe ~ 0.001%) were annealed at 7506 for 8 hours, 

| cooled at the rate of ~ 100/hour, and then segnented, Some segments were 

, reannealed and cooled at -~ 20C/hr. The specimens (~ 5x5x 15 mm) had a 

iF 


i 

7 | 
SOURCE: Fizika tverdogo tela, v. 6, no. 6, 1964, 166)-1670 
j 

| 

| 
Pw 104em-2 (exposed by etching and examined under the microscope MBI-6). The 
| 
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cs deformation (in the {0017 direction) for doubly annealed specimens was tested at 

’ 77 and 300K over deformation rates 1075- O~sec-l, and for the singly annealed fy 

_ specimens at the rate lo-4sec-l at 77, 160 and 300K. Three types of deformation... 

' eurves were observed (see Fig. 1 on the Enclosure) from which the fluidity limit 
o and the limit of proportionality o. may be determined, Figure 2 on the 

|: Enclosure shows the experimental resatts which proved o = Bg? (for the fluidity |; 
limit o,3 at 300K, r= 0.1; at 774 r-~ 0). Slippage occurred on two orthognal 

: planes, either on (101) and (T01) or (012) and (O11). In the initial deformation :! 

remains nearly constant as long as the slippage planes do not cover all the 

. surfaces of the sample. Only the Q's of ordinary bands were included in the : 

* deformation study on the fluidity plateau at 77, 180, and 300K. Studies were also | 
made with stress maintained for about 1 second, resulting in nearly complete . 
coverage of the sample by slippage planes. Tests of differently hardened crystals | 

| distorted the Linsarity of © = BT(@ = 2eh4-2.7°10 dislocation/kg). The results | 

‘ are discussed in the light of the motion of the dislocations and its relation te =: 

! the stresses, the number of mobile dislocations {initially constant despite the 

: Gncrease in the total number of dislocations), and the composition of the shear 


' stress 7. ‘This shear is determined by the forces of Peierls-Navarro, by disloce- _ 
. tion drag at the steps, by impurities and other defects in the lattice, and by 
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: dnteraction with other dislocations which may cause plastic deformation (Te 7 6 o 
: To * Te +7 4 where J a is initial stress, Te is the counteraction using Burgers. 
vector, JT t pertains to the group of dislocations, and T; deals with the dipole 


; dislocation). The authors thank E. M. Nadgornyty and A. N. Orlov for their 
discussion, and V. R. Regel' for the use of the dislocation machine. Orig. arte 


has: 1 table, 4 figures, and 18 equations. 
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Investigating the metal deposited by an MMK-61 powder wire. 
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1. Magnitogorskly metalt -rgicheskiy kombinat. Submitted 
February 9, 1965. 
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TITLE: Connection between the mobility of dislocations! and the mechanical character~ 
ion [Reported at the All-Union Confere 


istics of crystals under inhomogeneous deformat1 
ence on Dislocations and Mechanical Properties pf Crystals Odessa, May 1964 
SOURCE: Fizika tverdogo tela, v. 8, no. 7, 1966, 2048-2053 


S 
TOPIC TAGS: crystal dislocation phenomenon , crystal deformation, cry 
plastic deformation 

ABSTRACT: After pointing out in the introduction that many of the simplifying assump- 
tions made in the theoretical calculations of the deformation resistance are not borne 
out in practice, the authors consider the connection between the macroscopic para- 
meters of plastic deformation (stress Tt, rate of displacement of the testing machine 
clamps $, delay time tg, and length of samples), with microscopic characteristics per~ 
taining to individual dislocations and the dislocation structure as a whole (the ex- 
ponent min the formula for the dislocation velocity vs. stress, the number No of glide 
bands, and the rate w of the lateral growth of the glide bands) under less general as- 
sumptions, especially without the assumption that the deformation in the sample is 
uniform. The following relations are obtained 


stal property, 
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and agree with the available experimental data. The results hold true for all crys- 
tals in which the deformation occurs via generation of glide bands and their lateral 
growth, particularly for metals with body-centered cubic lattice. ‘They also hold for 
polycrystals in which the deformation takes place by passage of Luders bands. Orig. - 
art. has: 10 formulas. ie 
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TITLE: Development of glide bands during plastic deformation of LiF crystals 
SOURCE: Physica status solidi, v. 16, no. 1, 1966, 191-196 v7 


TOPIC TAGS: lithium fluoride, alkali halide, plastic deformation, <ieivcation, 
strain ’ CRYSTAL DtsLocAa Tow 


ABSTRACT: A study was made of the development of the dislocation structure and 
shear strain in glide bands of LiF crystals under an applied stress. The following 
parameters were determined: the rate of lateral band growth w, the change of shear 
strain \ in bands during the growth, and the average slip distance of screw disloca- 
tions \ during band formation. It was found that the widening of the bands occurs 
asymmetricaily; an increase in the band width results in a decrease in and in an 
increase in A (A eventually reaches a certain limiting value). On the average, the 
rate of lateral band growth was found to be about an order of magnitude less than the 
velocity of the individual dislocations. It was found that X has a value of 1.5 m 
at 20C, which decreases both with an increase of the magnesium content of the crystal and 


with a decrease of the deformation temperature. Orig. art. has: 5 figures, 3 formu- 
las, and 1 table. {cs} 
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# - PTTLE: Influence of the surface on ers density of screw » atsocationt in deformed 
“LE IAF crystals Ls 


Y source: Kristallografiya, v. 1, NOs s 1966, 323-32 


| POPTC TAGS: lithium fluoride, crystal dislocation, surface are crystal de- . 
formation : 


ABSTRACT: This is a continuation of earlier work (Fiz. + epeeaaes tela Ve Ty 1649, : 
_1965) where it was observed that the density of screw dislocations decreases on. | 
polished surfaces of LiF crystals deformed at -196C. In the present investigation . 
the same effect is investigated on LiF crystals deformed at 20C. — In addition, the - 
thickness of the layer with the increased dislocation density was estimated. The 1s 
experimental procedure of deforming the samnlet and determining the dislocation ‘den- 
sity was the same as in the earlier paper The results show that the dislocation | ©. 
density first drops rapdily with depth, by approximately 30%, after which it remains 
practically constant. ‘This means that the surface layer with the increased dis- © -: 
‘location density is of the order of several microns. Since the presence of such a 
ahi can affect the mechanical properties of the crystals, the compression curves © 
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were plotted for deformed samples and for samples in which a layer of 7 p» was removed 
by polishing. The results showed that polishing this layer reduces the stresses at ‘| — 
which noticeable plastic flow of the sample begins. This demonstrates that the sur- | | 
face layer with increased dislocation density affects the strength of the crystal. | 
Some hypotheses concerning the course of the increased dislocation density are ad- 
vanced, although a final explanation calls for additional experimental data. It is 
proposed that the phenomenon is not dinited to LiF. lara Orig. art. has: 2). 
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